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A telematic device in which a car radio with an 
RDS module, a wireless telephone, and a 
positioning and navigation system are provided in 
one housing. The housing is designed so that it 
can be installed in a standard bay in the 
instrument panel of a motor vehicle. The 
telematic device can be used to receive general 
information via the car radio as well as specific 
information via the GSM module. In addition, data 
relating to, for example, the vehicle position, a 
desired destination, or an emergency call can be 
sent to the central station. The central station 
calculates one or more routes and transmits them 
back to the telematic device. In the event of an 
accident or a vehicle breakdown, an emergency 
call is transmitted and assistance obtained. 
Additional telematic services provided include an 
expanded anti-theft system for the motor vehicle, 
hotel reservations, etc 
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(57) Abstract 

The invention relates to a telematic device comprising a car radio with an RDS module, a radio telephone, position fixing and 
navigation systems in a casing. Said casing is designed in such a way that it can be mounted in the standardized shaft on the dashboard 
of a motor vehicle. The device makes it possible to receive both general information via the car radio and individual information via the 
GSM module. Furthermore, information, for instance on the position of the vehicle, a desired destination or an emergency call, can be 
transmitted to the exchange. The exchange works out one or more itineraries and sends them to the telematic device. In case of an accident 
or a breakdown, a corresponding emergency signal is transmitted to ask for help. Other telematic services include an enhanced anti-theft 
system for the vehicle, hotel reservations, etc. 



(57) Zusammenfassung 

ErfindungsgemSB wind ein Telematikgerat vorgeschlagen, in dem ein Autoradio mit einem RDS-Modul, ein Funktelefon, ein Ortungs- 
und Navigattonssystem in einem Gehause angeordnet sind. Das Gehause ist derart ausgelegt, daB es in den genormten Schacht am 
Armaturenbrett eines Kraftfahrzeugs einbaubar ist Mit Hilfe des Telematikgerates konnen sowohl allgemein betreffende Informationen via 
des Autoradios, als auch individuelle Informationen (iber das GSM-Modul empfangen werden. Desweiteren konnen Daten beispielsweise 
Qber die Fahraeugposition, ein Zielwunsch oder ein Notruf an die Zentrale gesendet werden. Die Zentrale berechnet eine Oder mehrerc 
Zielrouten und sendet diese an das Telematikgerat zuriick. Im Falle eines Unfalls oder einer Autopanne wird ein entsprechender Notruf 
gesendet und Hilfe herbeigeholt. Als weitere Telematikdienste sind ein erweiterter Diebstahlschutz filr das Kraftfahrzeug, Hotelbuchungen 
etc. vorgesehen. 
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BACKGROUND INFORMATION 

The present invention relates to a telematic device for a motor vehicle. The term telematics, in particular 
traffic telematics, refers to systems that are used for communications, instrumentation and control, and 
information technology in the field of transportation. The control and display device described in German 
Patent No. 90 07 501 U1 can be regarded as a device of this type. In the case of this device, a navigation 
instrument is additionally built into the housing of a car radio, with navigation instructions being output on a 
display. A wireless telephone with a dialing keypad is connected to a communications port on this device, 
with the wireless telephone being positioned in a different location in the vehicle. 

The many different types of communications equipment in use today in motor vehicles give rise to the 
problem that each device takes up a certain amount of space in the vehicle. The individual devices are 
frequently installed in the vehicle's trunk, which means that the full trunk capacity is no longer available. A 
further disadvantage is the fact that the individual devices must be connected via power supply lines and 
data or information lines. Aside from the many different types of lines needed, the devices also require a 
certain amount of additional assembly work, which can sometimes be quite complex. Because the vehicle 
power system is also subject to a great deal of radio interference due to the various control devices and 
power consumers, complicated interference suppression measures must additionally be provided for the 
individual pieces of communications equipment. Another problem is that each device has its own control 
logic, amplifier, input keys and displays, etc., making it difficult to use synergistic effects due to the inability 
to make multiple use of the individual components. 

SUMMARY OF THE INVENTION 

The telematic device according to the present invention has the advantage that the individual 
communications devices are provided in the same housing, with the dimensions of this housing being 
designed so that it can be installed in a bay provided for this purpose in the vehicle, for example in the car 
radio bay. This advantageously results in much less wiring, easier installation, and more reliable operation, 
due to less radio interference. One particular advantage is that the wireless telephone is equipped with a 
GSM module which can be used to transmit digitized data such as a location calculated with a GPS 
module, a desired destination, and text to a central station. The digitized transmission is highly resistant to 
disturbance, since noise signals and interference (fading) are largely suppressed. Through data exchange, 
the telematic device can thus control a wide variety of information such as route data, the traffic situation, 
and vehicle security. It can be produced relatively easily and economically in the form of a compact unit. 

One particular advantage of the present invention is that the external central station can compute a route 
to a desired destination and transmit it to the vehicle device. The individual components, e.g., a CD-ROM 
drive with a digitized map and a sophisticated computation program do not have to be built into the 
telematic device installed in the vehicle. A further advantage is that the telematic device requires only a 
relatively small storage capacity to store the route transmitted by the central station and output it on the 
telematic device display. 

Because the telematic device determines the instantaneous vehicle position, a specific partial area, 
preferably along the route, can be defined and the specific traffic situation in this area can be detected. 
Depending on the traffic situation, an alternative route is requested on the basis of the data available for 
this partial area, allowing the vehicle to move toward its destination with as few obstacles as possible. 

Another advantage is that the GSM module can be used to transmit additional information from the central 
station to the vehicle device so that desired destinations, such as hotels, gas stations, parking lots, banks, 
etc. can be easily located. 

The telematic device can also be advantageously used to protect against theft or misuse of the vehicle, 
because the telematic device allows the vehicle to be used only if the user has been adequately identified. 



If not, an emergency signal is automatically sent to the central station in the case of unauthorized vehicle 
use, so that the vehicle owner or the police can be notified directly if the vehicle is stolen. 

In order to trace the vehicle more easily, authorization for a limited driving area or direct intervention in the 
engine management system can be provided, due to the fact that the vehicle position is always known. 
This makes it difficult to continue driving or flee with the vehicle. 

Another particular advantage is that the telematic device can be used to make an emergency call to the 
central station in the event of an accident or vehicle breakdown, thus allowing the user to request 
assistance quickly. 

Another advantageous application is to use the telematic device not only to reserve a parking place but 
also to pay the incurred fees with a debit card, for example a chip card or the like, so that the driver does 
not have to additionally stop and pay before leaving the parking lot. 

The telematic device can be advantageously equipped with additional devices, for example a CD-ROM 
drive on which a digital map is stored. If the central station becomes overloaded, particularly in densely 
populated areas, the telematic device can calculate a route itself, based on the digital road map, which 
makes it independent of the route suggested by the central station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a system layout in the form of a block diagram of a circuit arrangement according to the 
present invention. 

FIG. 2 shows a block diagram of a telematic device according to the present invention. 
DETAILED DESCRIPTION 

FIG. 1 shows the system layout of the circuit arrangement according to the present invention. A telematic 
device includes a housing 1a designed preferably to have a car radio and amplifier 3, 4, a GSM (global 
system mobilization) module 5 for wireless services, and a GPS (global positioning system) module 13 for 
receiving signals from GPS satellites. These individual units have transmitting and receiving antennas 
16a, b, c with corresponding inputs. The equipment is controlled by a centrally located telematic computer 
12. The individual modules of the telematic device are designed so that they receive individual signals 
from a GSM station 30, radio transmitter 31, and GPS satellite 32. Furthermore, the telematic device can 
be provided with interfaces for at least one CAN (computer area network) bus and/or one further data bus 
to which, for example, engine management system 34 and/or ignition lock 33 of the motor vehicle can be 
connected. The telematic device can thus also influence engine management system 34, depending on 
the position of ignition lock 33. 

FIG. 2 shows a block diagram of the telematic device. The main modules described below are installed in 
a housing 1a. The dimensions of housing la are selected so that it can be preferably installed in the 
standard bay provided for installing a car radio in the instrument panel of a motor vehicle. According to the 
present invention, therefore, the individual modules are produced with compact and space-saving 
dimensions so that they can be properly installed in housing 1a. The installation bay can be equal to or 
twice the standard size. 

For the most part, housing 1a contains a radio unit 1 and a telematic unit 2. Radio unit 1 generally has a 
car radio with a receiving part 3 and an amplifier 4. An RDS (radio data system) module 3a is attached to 
the receiving part 3. A radio antenna 16a can be plugged into receiving part 3 via a corresponding cable. 
One or more speakers 10 can be connected to the output of amplifier 4. Speaker 10 can be temporarily 
switched to microphone mode, so that speaker 10 can be used as a microphone, e.g., in wireless mode, in 
which case microphone 15 can be eliminated. A GSM module 5, to which a transmitting/receiving antenna 
16b can be connected, is provided for wireless operation with an external central GSM station 30. In 
addition, a microphone 15 is also connected to GSM module 5 as an input device. GSM module 5 is also 
connected to a card reader 7 which can read a memory card such as a chip card, SIM (subscriber identity 
module) key card, a debit card, and the like. In addition to this, a DAB (digital audio broadcasting) module 
22 is connected to GSM module 5. A DAB antenna 16d can be connected to DAB module 22. A controller 
6 as well as voltage input regulators 8 and an MMI (man-machine interface) module 9 are provided for 
controlling individual modules. A visual display unit 5a, on which the input and received information can be 



displayed, is also connected to the controller. 



Telematic unit 2 has a language unit 1 1 in which prerecorded word and sentence fragments are stored for 
a specific language. Language unit 1 1 can also be designed for additional word and sentence fragments. 
Language unit 11 is connected to an interface controller 14, which assembles the word and sentence 
fragments from the received RDS or GSM signals so that they can be output acoustically via amplifier 4 
and speaker 10. In addition, a telematic computer 12 and a satellite module 13, preferably a GPS module, 
are connected to interface controller 14. GPS module 13 is connected to a GPS antenna 16c. Interface 
controller 14 is connected to controller 6, GSM module 5, MMI module 9, receiving part 3, and visual 
display unit 5a via an internal bus. Language unit 11 is also connected to receiving part 3. Interface 
controller 14 is designed with a CAN (computer area network) bus 20 to which a positioning and 
navigation system 23 can be connected. Positioning and navigation system 23 preferably has a storage 
device for a digital road map. A further data bus 21, for example an ASCII bus, is also provided, which is 
connected to controller 6. Both CAN bus 20 and further data bus 21 have suitable sockets on housing 1a 
so that additional devices can be connected. 

For example, a CD-ROM drive 17, preferably a CD changer, an input device 19 with at least one key, a 
headset 18, and a speech recognition module 24 can be connected to further data bus 21. These 
additional modules are positioned in suitable locations within the motor vehicle. For example CD changer 
17 can be positioned in the standard dual bay above the telematic device. Input device 19 is located on 
the front of the telematic device. Alternatively, input device 19 can be positioned in the vehicle so that it is 
mobile, with data -being transmitted between input device 19 and the telematic device over a cable or 
through wireless means. Headset 18 and voice recognition module 24 can be arranged accordingly. 

The operation of the telematic device is explained below by describing the individual modules and their 
functions. The telematic device has a compact design and performs all functions known to the individual 
known devices, such as a radio unit, car telephone, navigation instrument, and emergency calling device. 
The compact design and multiple use of identical modules advantageously provides a synergistic effect 
which allows for a compact construction and easy installation in the motor vehicle. 

Car radio 3, 4 is provided for receiving VHF, MF, LF, and HF transmission and includes the RDS functions 
in connection with the TMC channel (traffic message channel). Four channels, for example, with speakers 
10 can be connected to the output of amplifier 4. In addition, control elements or a cursor are provided for 
setting all other functions. A 10-disc CD changer, which is connected to a suitable input of car radio 3, 4 is 
preferably provided as CD-ROM 17. 

The wireless telephone includes a GSM module 5, which is preferably activated by SIM cards. Card 
reader 7 is designed so that a large number of SIM card users can operate the device. Instead of a SIM 
(subscriber identity module) card or key switch, a default PIN permanently set in the factory can be used, 
or the PIN can be set automatically the first time a SIM card is inserted. An emergency call can be placed 
at any time to central station 30 via the GSM module 5 and a message to this effect can be output on 
visual display unit 5a. A speakerphone unit having adjustable ringer and handset volumes is also 
advantageous. An incoming short message (SMS: short message service) is announced by an audible 
signal and output on visual display unit 5a. In addition, the car radio 3, 4 is muted when a phone call is 
placed, and the volume of the car radio 3, 4 or an audio CD being played is gently returned to its previous 
setting at the end of the call. The SIM card has sufficient storage spaces for an adequate number of 
dialing addresses. When the SIM card is inserted into card reader 7, the speed-dial memory is output and 
the names are displayed on visual display unit 5a, sorted in alphabetical order. Calls can also be 
answered automatically or by pressing any key. In addition, all functions available on a feature phone, 
including the ability to display call charges, are provided. If the telematic device is connected to a data 
network, a voice mailbox or similar facility can also be selected. 

Compared to a known driving lockout mechanism, the telematic device offers the advantage that a stolen 
vehicle automatically transmits its present position to central station 30, with the position being detected by 
satellite module 13 (GPS module). If an unauthorized person uses the vehicle, the theft function is 
automatic activated and an alarm is sent to central GSM station 30. A theft is detected by the fact that the 
vehicle leaves a driving area defined by the driver. After the vehicle leaves this area, the system 
intervenes in the motor management system 34 so that the vehicle can be driven only a short distance or 
not at all. To protect against manipulation, the allowed driving zone may also be stored in central GSM 
station 30. When central GSM station 30 receives a vehicle position that is outside the allowed driving 
zone, a theft alarm is automatically triggered. Further protection is provided by the fact that the vehicle is 



. fully operational only when the anti-theft system is ready for operation and was not disturbed by 
manipulations to the transmitting antenna or a similar component. This mechanism is monitored by GSM 
module 5. If the GSM connection has been interfered with or interrupted, the vehicle's ability to move is 
blocked or restricted. Signals identifying the legal owner or authorized driver can cancel the restriction. 

To prevent manipulation of the detected GPS position, the vehicle position can be controlled by positive 
feedback via wheel sensors or by evaluating tachometer pulses. 

In a further embodiment of the present invention, a specific waiting time or a tolerance range must be set 
when the wireless telephone is experiencing poor transmission and receiving conditions. Mobility is not 
restricted while the vehicle moves within these preset boundaries, even if, for example, no satellite signals 
can be received. 

Another telematic service provided is a breakdown call. If the car breaks down or is involved in an 
accident, GSM module 5 communicates with central GSM station 30, forwarding the breakdown call to a 
breakdown service. The vehicle's position, which is determined by GPS module 13 or positioning and 
navigation system 23, is transmitted along with the breakdown call. If the system 34 is connected to the 
engine management system via further data bus 21 or CAN bus 20, it is possible for example, to transmit 
an engine malfunction directly to the breakdown service so that a remote diagnosis can be made, if 
necessary. It is also possible to establish a data-only connection to the breakdown service, since a lower 
rate applies to such calls. A combined voice and data connection is also conceivable. The breakdown 
service can be provided by pressing a button or entering an identification number on a breakdown call chip 
card. Vehicle-specific data (type, vehicle ID number, driver data), the vehicle's position, and the time are 
transmitted along with the breakdown call. The emergency road service responds with an optical and/or 
acoustic signal, which can be output to visual display unit 5a or speaker 10. An emergency call is placed in 
a similar manner. However, additional information can be transmitted, such as the number of people 
involved in the accident, the type of injuries sustained, information about hazardous materials or other 
dangerous situations. 

A further telematic service provided is a navigation assistant. The navigation assistant helps the driver 
locate a destination and calculate a route. The amount of work that the telematic device must perform is 
minimized, since the route is computed and the driver is guided to the destination from the central GSM 
station, 30 which transmits one or more suitable routes to the device installed in the vehicle. Because 
central GSM station 30 also knows the present traffic situation in the driving area along the target route, 
based on the RDS/TMC information received, central GSM station 30 can calculate a suitable route and 
transmit it to the telematic device in the vehicle. GSM module 5 is needed in this case as well for setting 
up the connection. To reach a specific destination, the vehicle driver enters a desired destination, for 
example, using a keyboard of input device 19 or headset 18. Alternatively, the desired destination can be 
decoded by a speech recognition module 24 and transmitted to central GSM station 30 via GSM module 
5. The data is transmitted on the more economical data channel. After calculating the route, central GSM 
station 30 sends either a segment of the road map and/or driving instructions back to the telematic device. 
Because a DAB module 22 is provided an adequate bandwidth is available even for transmitting images 
without errors. The DAB module 22 is known per se and therefore does not need to be explained in 
greater detail. 

Because the telematic device has a GPS module 13 or, for more accurate positioning, a DGPS 
(differential global positioning system) module, it is sufficient for central GSM station 30 to transmit 
individual reference points for the calculated route. Based on the known vehicle position, the telematic 
device then calculates the distance and directions to the next reference point on the route, continuing 
step-by-step until the desired destination is reached. The distance and directions to the next reference 
point and to the destination are advantageously output on visual display unit 5a. In addition to this, the 
information can be output acoustically via speaker 10 using language unit 1 1 . If multiple reference points 
lie within the tolerance range of the GPS positioning system, all route recommendations relating to these 
reference points are output sequentially. Deviations from the route are signaled and the directions and 
distance to the next reference point are also displayed. If the present traffic situation changes, central 
station 30 automatically recomputes the route, taking into account the vehicle's present position, and 
transmits it to the telematic device. 

For route calculation purposes, the telematic device can be designed to be very economical, and does not 
require a large buffer for the route. The GSM connection is needed only temporarily for transmitting the 
destination data and for transmitting the calculated route to the telematic device. By evaluating the 



RDS/TMC data, the telematic device can automatically select the route, circumventing an existing traffic 
jam. 

Under certain circumstances (data protection, storage volume, cost), it may be necessary for central GSM 
station 30 to avoid storing all routes in a receiving area. In this case, the telematic device is equipped with 
a positioning and navigation system 23 and contains a CD-ROM for a digital map. CD changer 1 7 can be 
used as the CD-ROM. Using position sensors, e.g., wheel sensors, a direction sensor and/or GPS module 
13, the vehicle position is fed back directly and output on a digital map on visual display unit 5a. The 
present position is sent to central GSM station 30 via GSM module 5 so that the central GSM station 30 
can compute the route, taking the present traffic situation into account Central GSM station 30 then sends 
the computed route to the telematic device so that it can be displayed on the digital map on visual display 
unit 5a. If the vehicle also has an independent positioning and navigation device, the positioning and 
navigation system according to a further embodiment of the present invention can compute an optimum 
route, taking into account the present traffic situation received selectively via the RDS/TMC channel. 

If, for example, a parking lot is specified as the desired destination, the navigation assistant described 
above can guide the driver to the parking lot or a similar destination (workshop, gas station, bank, 
supermarket, etc.). With the aid of GSM module 5, the driver can also reserve a parking place. Card 
reader 7 can be used to automatically debit parking fees. Because the present traffic situation is stored in 
car radio 3, the TIM (traffic information message) function can be used to activate this information and 
output it visually or acoustically. 

In a further embodiment of the present invention, GSM module 5 can be used to receive and evaluate 
general information. For example, tourist information, hotels, gas stations, parking lots, etc can be 
retrieved selectively from the central GSM station 30 for the destination or target area. A suitable menu 
allows the user to select a hotel, for example, from the image displayed on visual display unit 5a and make 
a reservation at the press of a button, using GSM module 5. 

In conclusion, note that the construction of the individual modules is known per se and therefore does not 
need to be described in greater detail. 
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What is claimed is: 

1 . A telematic device for a motor vehicle, comprising: 
a housing including: 

a plurality of antenna connections, 

a car radio including an RDS module and in communication with a first one of the plurality of antenna 
connections, 

a positioning system including a satellite receiving module corresponding to a GPS module and in 
communication with a second one of the plurality of antenna connections, 

a wireless telephone including a digital radio service module corresponding to a GSM module and in 
communication with a third one of the plurality of antenna connections, 

a language unit in communication with at least one of the car radio, the positioning system, and the 
wireless telephone, 

a plurality of interfaces for connection with at least one of a CAN bus and a further data bus, and 
a plurality of interfaces for connection with at least one of at least one speaker and a microphone; 
a storage device coupled to the housing; and 

a display coupled to the housing, the housing having a design such that the housing is installable in a 
standard bay of the motor vehicle. 

2. The telematic device according to claim 1, further comprising: 

a navigation system included in the housing and for determining a position of the motor vehicle; and 
an input device for providing the position of the motor vehicle and an entered destination to the GSM 
module, wherein: 

the GSM module provides the position of the motor vehicle and the entered destination to a central station, 
and 

the central station computes a route for the motor vehicle. 

3. The telematic device according to claim 2, wherein: 
the storage device stores the computed route, and 

the computed route takes into account a present traffic situation. 

4. The telematic device according to claim 3, further comprising: 

an arrangement for selecting an information corresponding to the present traffic situation relating to a 
preset partial area received via one of the GSM module and the RDS module and based on the position of 
the motor vehicle and the computed route, wherein the display provides the selected information 
according to at least one of a visual presentation and an acoustic presentation. 

5. The telematic device according to claim 2, further comprising: 

an arrangement for retrieving from the central station via the GSM module general information relating to 
at least one of a hotel, a gas station, a parking lot, and a bank. 

6. The telematic device according to claim 2, further comprising: 

a card reader for performing an identification operation and for reporting an unauthorized use of the motor 
vehicle to the central station via the GSM module. 

7. The telematic device according to claim 6, further comprising: 

an arrangement for transmitting a signal to the central station when the motor vehicle exits a preset driving 
area, wherein the transmitted signal is based on the position of the motor vehicle at a specific point in 
time. 

8. The telematic device according to claim 7, further comprising: 

an arrangement for intervening in an engine management system of the motor vehicle. 



9. The telematic device according to claim 2, further comprising: 

a read/write device for a debit card corresponding to a chip card, wherein the read/write device causes the 
central station to automatically debit an incurred fee from the debit card in response to a request of a 
driver. 

10. The telematic device according to claim 1 , wherein the storage device stores a digital map and 
corresponds to a position sensor. 

1 1 . The telematic device according to claim 1 , further comprising: 
a DAB module arranged in the housing. 

12. The telematic device according to claim 1 , further comprising: 

a navigation module coupled to one of the CAN bus and the further data bus. 

13. The telematic device according to claim 1 , wherein the at least one speaker is used temporarily as the 
microphone. 

14. The telematic device according to claim 1 , wherein: 

at least one of prerecorded word fragments and prerecorded sentence fragments are stored in the 
language unit. 
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